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(54) INK JET RECORDING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent inconveniences 
generated by the disappearance of data for the residual 
ink amount in a storage means attached to an ink 
cartridge. 

SOLUTION: In an ink jet recording device, a data for the 
residual ink amount stored in a storage means such as 
an existing ink cartridge 6 set just after the introduction 
of a power source or the replacement of a cartridge is 
compared with a data for the residual ink amount just 
before the turning off a power source for the foregoing 
cycle or before the replacement of the ink cartridge 
stored in a storage means formed of a RAM 61 and a 
ROM 62 storing the cartridge data of a recording device 
main body, and the data for the residual ink amount of a 
semiconductor storage means of the ink cartridge 6 or 
the like is modified. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet recording head and the discernment data which specify an ink cartridge at 
least, The ink cartridge which the storage means which stored the data about an ink residue 
attaches, and supplies ink to this ink jet recording head, In the ink jet recording device equipped 
with the control means which controls said recording head corresponding to print data It has a 
cartridge data storage means for said storage means to be electrically constituted by the 
rewritable storage means, and to store the discernment data of said ink cartridge, and the data 
about an ink residue. The data about the ink residue with which said control means is 
furthermore stored in said storage means of the ink cartridge by which current wearing is carried 
out immediately after the injection of a power source, or exchange of said ink cartridge, Just 
before the last power-source OFF stored in said cartridge data storage means, Or the ink jet 
recording device which compares the data about the ink residue of the ink cartridge with which it 
was equipped before exchange of said ink cartridge, and corrects the data about the ink residue 
of the storage means of said ink cartridge. 

[Claim 2] The ink jet recording device according to claim 1 which updates the data about the ink 
residue of said storage means with the data about the ink residue of said ink cartridge data 
storage means when it compares the discernment data of the ink cartridge of said storage 
means with the discernment data stored in the ink cartridge data storage means as a result of 
the comparison of the data about said ink residue in not being in agreement, and discernment 
data are in agreement. 

[Claim 3] As a result of the comparison of the data about said ink residue, in not being in 
agreement, it judges the ink residue of said ink cartridge. In other than ink The discernment data 
of the ink cartridge of said storage means are compared with the discernment data stored in the 
ink cartridge data storage means. The ink jet recording device according to claim 1 which 
updates the data about the ink residue of said semi-conductor storage means with the data 
about the ink residue of said ink cartridge data storage means when said discernment data are in 
agreement 

[Claim 4] The ink jet recording device according to claim 1 which corrects the data about the ink 
residue of another side with the data of the direction with few ink residues when it compares the 
discernment data of the ink cartridge of said storage means with the discernment data stored in 
the ink cartridge data storage means as a result of the comparison of the data about said ink 
residue in not being in agreement, and said discernment data are in agreement. 
[Claim 5] Claim 1 in which said cartridge data storage means includes a rewritable storage means 
thru/or an ink jet recording device given in 1 of 4. 

[Claim 6] An ink jet recording head and the discernment data which specify an ink cartridge at 
least, The ink cartridge which the storage means which stored the data about an ink residue 
attaches; and supplies ink to this ink jet recording head, In the ink jet recording device equipped 
with the control means which controls said recording head corresponding to print data The ink 
jet recording device equipped with latest cartridge data storage means to store while carrying 
out renewal of sequential of two or more parts for the discernment data and the data about an 
ink residue which are stored in the storage means of said ink cartridge at least 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the recording device 
which prints a nozzle orifice to an ink droplet to a record medium with discharge in response to 
supply of ink from an exchangeable ink cartridge. 
[0002] 

[Description of the Prior Art] For example, the ink jet recording apparatus supplied the driving 
signal to the piezoelectric transducer, the exoergic means, etc. corresponding to print data, and 
equips the recording head which ink is pressurized [ recording head ] by the energy generated 
with the piezoelectric transducer, the exoergic means, etc., and makes an ink droplet breathe out 
from a nozzle orifice, and this recording head with the ink cartridge which held the ink for 
supplying ink. In order to prevent that such an ink cartridge is constituted by the extremely 
similar configuration between recording devices, and equips with the thing for models from which 
a consumer differs accidentally, In order to correspond to change by the version of the amount 
of ink per drop according to the data for an adaptation model judging, quality improvement of ink, 
etc. for a rewritable semi-conductor storage means being attached electrically besides a serial 
number It is constituted so that an ink residue or the ink consumption in a recording apparatus 
may be made to store and the amount of ink of an ink cartridge can be managed exactly. 
[0003] 

[Problem(s) to be Solved by the Invention] A recording head is attached in carriage in the state 
of semipermanent, and if it is in the recording apparatus of the format of computing the 
consumption of ink by exchange of an ink cartridge from the amount of printings, or the amount 
of attraction at the time of a maintenance, and managing the amount of ink of an ink cartridge, 
when the data about the amount of ink stored in the ink cartridge disappear, it becomes 
impossible however, to detect an ink end. If ink is consumed by printing and cleaning in such the 
condition, a recording head will be in no-load striking ******, and the air of a large quantity will 
flow into a recording head, and printing will become impossible. In order to discharge the air of 
the large quantity which flowed into the recording head, the actuation which is made to pass a 
recording head for very a lot of ink, and discharges air by the ink style is needed, and there is a 
problem of causing consumption of the large quantity of ink. The place which this invention is 
made in view of such a situation, and is made into the object is offering the ink jet recording 
device which can manage the ink residue of an ink cartridge certainly. 
[0004] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. An 
ink jet recording head and the discernment data which specify an ink cartridge at least, The ink 
cartridge which the storage means which stored the data about an ink residue attaches, and 
supplies ink to this ink jet recording head, In the ink jet recording device equipped with the 
control means which controls said recording head corresponding to print data It has a cartridge 
data storage means for said storage means to be electrically constituted by the rewritable 
storage means, and to store the discernment data of said ink cartridge, and the data about an ink 
residue. The data about the ink residue with which said control means is furthermore stored in 
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said storage means of the ink cartridge by which current wearing is carried out immediately after 
the charge of a power source, or exchange of said ink cartridge, Just before the last power- 
source OFF stored in said cartridge data storage means, Or the data about the ink residue of the 
ink cartridge with which it was equipped before exchange of said ink cartridge are compared, and 
the data about the ink residue of the storage means of said ink cartridge were corrected. 
[0005] 

[Function] Even if the data about the ink residue of the storage means which attached to the ink 
cartridge even if disappear, the data about the ink residue saved on the body of a recording 
apparatus are transmitted to an ink cartridge at the time of power-source ON or exchange of an 
ink cartridge, and ink consumption in the ink empty condition is prevented. 
[0006] 

[Embodiment of the Invention] Then, below based on the example illustrating the detail of this 
invention, it explains. Drawing 1 shows one example of the ink jet type recording apparatus of 
this invention, holds the print station later mentioned in the case 3 which consists of case 
covering 1 which can be opened and closed, and a case body 2, and is constituted, and the 
aperture 5 which classifies an ink cartridge exchange field into the location distant from the 
printing field 4 is formed in the case body 2. 

[0007] When an aperture 5 is formed in the size which one top faces of all of-twoJnk cartridges 
6 and 7 carried in carriage 1 1 expose and the case carver 1 is closed, A control panel 8 prepares 
in the field which the body case 2 exposes. ******** and here Electric power switch P, The ink 
cartridge exchange command switch IC, the black head cleaning command switch BC Other than 
the color head cleaning command switch CC, the ink and Drops BE and CE of black and the 
color ink cartridges 6 and 7 are arranged for the line feed, the reset switch, etc. again. 
[0008] The holder 12 which stores the ink cartridge 6 which held the black ink in which drawing 2 
mentions one example of the ink jet type . recording apparatus of this invention later on the top 
face on the carriage 11 which shows the print station section and was connected to the drive 
motor 10 through the timing belt 9, and the color ink cartridge 7 which held color ink is formed, 
and the recording head 13 which receives supply of ink from each ink cartridges 6 and 7 is 
formed in the underside. 

[0009] Carriage 11 is connected to the control unit 15 later mentioned through the flexible cable 
14, a printing signal is supplied to a recording head 13, and the communication link with the 
storage means of ink cartridges 6 and 7 is constituted possible. 

[0010] While closing the cleaning blade 16 which cleans a recording head 13, and a recording 
head 13 and preventing desiccation of ink, a capping means 18 to cancel blinding in response to 
supply of the negative pressure from a pump unit 17 is formed in the non-printing area. In 
addition, the sign 19 in drawing shows the paper feed motor which drives the paper feed roller 20 
and a pump unit 17. 

[001 1] Drawing 3 shows one example of the black ink cartridge 6 and the color ink cartridge 7, 
holds ink in containers 31 and 41, and the top face is closed with lids 32 and 42. Ink is held 
where impregnation is carried out to the porous body with which containers 31 and 42 were filled 
up. When the holder 12 of carriage 11 is equipped, the ink feed hoppers 33 and 43 which engage 
with the ink supply needles 21 and 22 in airtight are formed in the base of containers 31 and 41, 
and the circuit board 50 is being fixed to one side face of containers 31 and 41. 
[0012] The electrodes 51 and 52 which form contact at the contact 24 ( drawing 5 ) formed in 
the cartridge holder 12 of a recording apparatus in the side which serves as a front face when it 
is attached in ink cartridges 6 and 7, as the circuit board 50 was shown in drawing 4 (a) and (b) 
are formed, and the semi-conductor storage means 53 is mounted in the rear face accessible. 
[0013] The field which stores, the amount of the ink used, i.e., amount, of the ink used which the 
semi-conductor storage means 53 was electrically constituted by rewritable nonvolatile memory, 
and the serial number for specifying the cartridge concerned, the format name of cartridges 6 
and 7, etc. were beforehand written in at the time of factory shipments, and was used after 
equipping the count of wearing of the ink cartridges 6 and 7 concerned and a recording device, is 
secured. 

[0014] One example of the above-mentioned control unit 15 is shown, the microcomputer is 
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constituted by CPU60, RAM61, and ROM62, and drawing 6 is connected to the host through the 
interface 64. RAM 61 functioned as work-piece memory of CPU61, and it had the field which 
stores temporarily the data of the ink cartridges 6 and 7 read with read-out / write-in means 65, 
and ROM62 stores a control program, and also is equipped with three fields in the plurality which 
stores the data of the ink cartridges 6 and 7 stored in work-piece memory if needed, and this 
example. 

[0015] Switch-on [ the switch-on of two contacts through which it flows through the electrode 
51 with which the circuit board 50 of each ink cartridges 6 and 7 was formed more greatly 1 i.e., 
when equipped, a flow way is formed, and the ink cartridge detection means 66 detects the 
existence of wearing based on being opened, when having not equipped. 

[0016] Thus, when output a driving signal to a recording head 13 by the head driving means 67 
based on the print data from a host, and an ink droplet is made to breathe out and it is ordered 
in expulsion-of-an-ink-droplet recovery operation by the cleaning switch, the constituted 
equipment operates a pump unit 1 7 by the pump driving means 68, and makes ink discharge 
compulsorily from a recording head 13. 

[0017] In addition, the sign 69 in drawing supplies power, after electric power switch P of a 
control panel 8 is operated before completing the post process of equipment, and it shows a 
power-source cutoff means to cut off -the. power of a-source. power supply after that 
[0018] Next, it explains based on the flow chart which showed actuation of the equipment 
constituted in this way to drawing 7 . If electric power switch P is operated and a power source 
is switched on (step I), the amount of the ink used of the ink cartridges 6 and 7 which made it 
evacuate to ROM62 at the time of the last power-source OFF is measured [ the data of the 
amount of the ink used ] with RAM61 for read-out (** in drawing 8 (a)), and both from read-out 
(** in drawing 8 (a)) t and the storage means 53 of ink cartridges 6 and 7. 
[0019] As a result of a comparison, in being in agreement, it transmits the amount of the ink 
used of (step RO) and the storage means 53 of ink cartridges 6 and 7 to RAM 61 (** in ^rawing_8 
(step Ha) (a)). Moreover, the data for specifying other data 6 and 7 stored in the storage means 
53 of ink cartridges 6 and 7 if needed, for example, the ink cartridges concerned, are also 
transmitted. 

[0020] a ****** [ that the old amount of the ink used is extent which leaves the amount suitable 
for future printings in the phase which stored the amount of the ink used in RAM61 of the body 
of a recording device ] — detecting (step NI) — ink — and it comes out, in a certain case, an 
ink end is displayed, and exchange of ink cartridges 6 and 7 is demanded from a user (step HO). 
[0021] On the other hand, an exchange sequence is performed, when the existence of an ink 
cartridge exchange flag is detected when an ink residue is an amount suitable for printing (step 
HE), it is exchanged and ink cartridges 6 and 7 serve as ON (step TO). 

[0022] In not being in agreement as a result of the comparison with the amount of the ink used 
stored in ROM62 (Step RO), It is exchanged by the period made off [ a power source ], or ink 
cartridges 6 and 7 Moreover, after being removed, and other recording devices are equipped and 
printing is performed with this recording device, it judges that it was re-equipped, the count of 
anchoring of ink cartridges 6 and 7 is incremented (step CHI), and it stores in the storage means 
53 of ink cartridges 6 and 7. 

[0023] The serial number of the ink cartridges 6 and 7 concerned and the serial number of the 
ink cartridges 6 and 7 with which the past stored in ROM62 was equipped are measured. It is 
judged that they are (step Li) and re-wearing of ink cartridges 6 and 7 when a serial number is in 
agreement The amount of the ink used of the ink cartridges 6 and 7 concerned and the amount 
of the ink used stored in ROM62 are measured. When there is more amount of the ink used of 
ROM62, the amount of the ink used of (step NU) and ROM62 is transmitted and rewritten for the 
storage means 53 of ink cartridges 6 and 7 (** in drawing 8 (a), **). (step RU) 
[0024] In addition, if the step (Li) after it detects an ink residue, and displaying an ink end ink and 
when it comes out and a certain thing is able to be checked just before performing the above- 
mentioned step (Li) thru/or (g) are stopped, the unnecessary data of ROM62 can rewrite, it can 
lose, and only required data can be saved. Data required for this to manage an ink residue by 
small capacity as much as possible can be saved efficiently. 
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[0025] Thus, the serial number and the amount of the ink used of the storage means 53 of the 
ink cartridges 6 and 7 used are transmitted to RAM61 and ROM62 in the amount of the ink used 
stored in the storage means 53 of ink cartridges 6 and 7 with the amount of the ink used of 
ROM62, and the phase which corrected other data if needed (step 0). While ROM62 cancels the 
oldest data A ( drawing 8 (b)), it stores the data D about the ink cartridges 6 and 7 concerned 
transmitted via RAM61. 

[0026] And since serial numbers differ, ink cartridges 6 and 7 judge it as what was exchanged, 
and turn ON an exchange flag (step WA). furthermore, a ****** [ that the old amount of the ink 
used is extent which leaves the amount suitable for future printings ] — detecting (step NI) — 
ink — and it comes out, in a certain case, an ink end is displayed, and exchange of ink cartridges 
6 and 7 is demanded from a user (step HO). 

[0027] On the other hand, an exchange sequence is performed, when the existence of an ink 
cartridge exchange flag is detected when an ink residue is an amount suitable for printing (step 
HE), it is exchanged and the ink cartridge serves as ON (step TO). 

[0028] An exchange sequence moves carriage 1 1 to a capping location, closes a recording head 
13 with the capping means 18, and controls the suction force and attraction time amount of a 
pump unit 17 by the pump driving means 68. Structure conditions with which it is equipped, such 
as the number, of nozzles of a recording .head 13, and z diameter_of a nozzle, Ink is made to - 
discharge compulsorily by the suction force and time amount suitable for description, ink, such 
as ink viscosity of ink cartridges 6 and 7, — in the case of initial wearing In the case of again 
exchange of the shipment liquid with which the recording head 13 is filled up, with ink, it is filled 
up with blowdown **** out of a system, and a recording head 13 is filled up with ink for the air 
bubbles which infiltrated into the recording head 13 by attachment and detachment of ink 
cartridges 6 and 7. Thus, printing will become possible if restoration of ink is completed to a 
recording head 13. 

[0029] In addition, although he is trying to check the data stored in the semi-conductor storage 
means 53 of an ink cartridge at the time of power-source ON, you may make it check in an 
above-mentioned example at the time of exchange of an ink cartridge. That is, if the ink 
cartridge exchange command switch IC is operated and an ink cartridge exchange command is 
emitted as shown in drawing 9 (step I), the amount of the ink used of the ink cartridges 6 and 7 
which made it evacuate to ROM62 before exchange is measured [ the data of the amount of the 
ink used ] with RAM 61 for read-out (** in drawing 8 (a)), and both from read-out (** in drawing 
8 (a)), and the storage means 53 of ink cartridges 6 and 7. 

[0030] As a result of a comparison, in being in agreement, the count of anchoring of the ink 
cartridges 6 and 7 of (step RO) and the semi-conductor storage means 53 of an ink cartridge is 
incremented, and it stores in the storage means 53 of ink cartridges 6 and 7 (step Ha), and the 
amount of the ink used of the storage means 53 of ink cartridges 6 and 7 is transmitted to 
RAM 61 (** in drawing 8 (step NI) (a)). Moreover, the data for specifying other data 6 and 7 
stored in the storage means 53 of ink cartridges 6 and 7 if needed, for example, the ink 
cartridges concerned, are also transmitted. 

[0031] a ****** [ that the old amount of the ink used is extent which leaves the amount suitable 
for future printings in the phase which stored the amount of the ink used in RAM 61 of the body 
of a recording device ] — detecting (step HO) — ink — and it comes out, in a certain case, an 
ink end is displayed, and exchange of ink cartridges 6 and 7 is demanded from a user (step HE). 
[0032] When an ink residue is an amount suitable for printing, the existence of an ink cartridge 
exchange flag is detected (step TO), and an exchange sequence is performed, when it is 
exchanged and ink cartridges 6 and 7 serve as ON (step CHI). 

[0033] On the other hand, as a result of the comparison with the amount of the ink used stored 
in ROM62, in not being in agreement, (step RO) and the count of anchoring of ink cartridges 6 
and 7 are incremented, and it stores in the storage means 53 of ink cartridges 6 and 7 (step Li). 
[0034] The serial number of the ink cartridges 6 and 7 concerned and the serial number of the 
ink cartridges 6 and 7 with which the past stored in ROM62 was equipped are measured. It is 
judged that it is re-wearing of (step NU) and ink cartridges 6 and 7 when a serial number is in 
agreement. The amount of the ink used of the ink cartridges 6 and 7 concerned and the amount 
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of the ink used stored in ROM62 are measured. When there is more amount of the ink used of 
ROM62, the amount of the ink used of (step RU) and ROM62 is transmitted and rewritten for the 
storage means 53 of ink cartridges 6 and 7 (** in drawing 8 (a), **). (step RU) 
[0035] In addition, if step (j) thru/or (h) after it detects an ink residue, and displaying an ink end 
ink and when it comes out and a certain thing is able to be checked just before performing the 
above-mentioned step (Li) is stopped, the unnecessary data of ROM62 can rewrite, it can lose, 
and only required data can be saved. Data required for this to manage an ink residue by small 
capacity as much as possible can be saved efficiently. 

[0036] Thus, the serial number and the amount of the ink used of the storage means 53 of the 
ink cartridges 6 and 7 used are transmitted to RAM61 and ROM62 in the amount of the ink used 
stored in the storage means 53 of ink cartridges 6 and 7 with the amount of the ink used of 
ROM62, and the phase which corrected other data if needed (step WA). While ROM62 cancels 
the oldest data A ( drawing 8 (b)), it stores the data D about the ink cartridges 6 and 7 
concerned transmitted via RAM61. 

[0037] And since serial numbers differ, ink cartridges 6 and 7 judge it as what was exchanged, 
and turn ON an exchange flag (step mosquito), furthermore, a ****** [ that the old amount of 
the ink used is extent which leaves the amount suitable for future printings ] — detecting (step 
HO) — ink — and it comes out, -in a. certain case, an ink end is displayed, and- exchange ,ot ink . 
cartridges 6 and 7 is demanded from a user (step HE). 

[0038] On the other hand, when the existence of an ink cartridge exchange flag is detected when 
an ink residue is an amount suitable for printing (step TO), it is exchanged and the ink cartridge 
serves as ON, the above-mentioned exchange sequence is performed (step CHI). 
[0039] Even when according to this example the same ink cartridge is removed once, ink is 
consumed by other recording devices and the original recording device is equipped again, an ink 
residue can be managed to accuracy. 

[0040] In addition, since it is fixed, even if it makes it the amount of ink held in the cartridge at 
the time of factory shipments make the ink residue of a cartridge memorize, it is clear, although 
he is trying to memorize the amount (the amount of the ink used) of the ink used in the above- 
mentioned example after equipping a recording device its to do the same operation so. 
[0041] 

[Effect of the Invention] As mentioned above, the data about the ink residue stored in the 
storage means of the ink cartridge by which current wearing is carried out immediately after the 
charge of a power source, or ink cartridge exchange in this invention as explained, Just before 
the last power-source OFF stored in the cartridge data storage means of the body of a 
recording apparatus, Or since the data about the ink residue of the ink cartridge with which it 
was equipped before ink cartridge exchange are compared and the data about the ink residue of 
the semi-conductor storage means of an ink cartridge were corrected The dependability of the 
data about the ink residue of the semi-conductor storage means of a cartridge with 
comparatively weak protection is maintainable, ink consumption can be prevented, equipped with 
the ink cartridge of sky condition, and the inflow of the air of the large quantity to a recording 
head can be prevented. 
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2. **** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing one example of the ink jet recording device of this invention. 
[Drawing 2] It is drawing showing the print station of equipment same as the above. 
[Drawing 3] Drawing (a) and (b) are drawings showing one example of the object for black ink 
used for equipment same as the above, respectively, and the ink cartridge for color ink. 
[Drawing 4] Drawing (a) and (b) are drawings showing the structure of the front flesh side of the 
circuit board with which the ink cartridge same as the above is equipped, respectively. 
[Drawing 5] It is the sectional view shown in a recording apparatus same as the above in the 
condition of having equipped with the black ink cartridge. 
[Drawing 6] It is the block diagram showing one example of this invention. 

[Drawing 7] It is the flow chart which shows actuation of the data check of the storage means of 
the ink cartridge at the time of power-source ON among actuation of equipment same as the 
abov6. 

[Drawing 8] Drawing (a) and (b) are drawings showing typically the data flow about the ink 
residue in equipment same as the above, respectively. 

[Drawing 9] It is the flow chart which shows the actuation at the time of exchange of an ink 

cartridge among actuation of equipment same as the above. 

[Description of Notations] 

11 Carriage 

6 Seven Ink cartridge 

11 Carriage 

13 Recording Head 

15 Control Unit 

1 7 Pump Unit 

50 Circuit Board 

51 52 Electrode 

53 Semi-conductor Storage Means 
P Electric power switch 
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1 

[g|#Jg 1 ] -fx* v 5 3: y hEfi^ yVts 'Pte < i 

D-hVyVb. iWr-* ld*t£ LTlWEE@:^y K 
£fBI®1-2>fffl»#ai £tff S.fc'f y MEftSlll 

Idjo^T, 

jjSSft, SfcffiK-f h y yv'cDS&giJf'-^&tf 

*e>fc«nEiM»#a*s. 

SfclimJE'f h y y^©£»fi:*ldS& 

8»s*tT^5'f h y j/ 5?oiwaE**at* 
y ys^-^Ett^swMASiiT^siitiiaoa**-? 

ltd, *fctt«rlB'f>'^*-h!>y5?oX*Wfc«** 

9 bZit®LXMtt'( y? \- V y^OElfftO'f 
J/*«*fcH^*? , -**ajE1-$<<:'*$>*y KE& 

y y v'OiaSUx-^ fc-f^*-KJIy S^*- 9 EiS# 
a»d*HA$ivCV*5«9J? lf -* t Sribtt U WW*-* 

#-auTi^5*&fcf±«nE-f y^*- f y °jv*f-9 
a©^ >?m&\cf%tz>T-9 SrMH-ani** i Kia 

vi'iStirflSU. /fy^xyKKWS^Ctt, WE 

- v y y^-^EB^afcftiiftSix-cv^afcsj^-^ 

£«rifc«U t&EaS'J^-^as-aLT^safcldttlKr 
E-O^*- h y •yv J f r -^EtS^acO-C ^StflldK 
1" 5 x - * Id J; !> t?iE¥g#E1S^a © * «»c H 
SrH«f-r5lt*« 1 IdEft©^ V* 5?* y h 

E&8S. 

[H*«4] WB-f y9%Lmz®-rZ7 ! -9<Dit®<D 

y y^wu^-^t-f h y yv'x-^SIS^ 
atfeiWSixT^iSaSJx-^tSrittSEb. miBi&B'J'x 
-*j&s-ffcL-CV>5#£ldtt. -O^S**©**!^© 
x-* Id J: <o mJWJ aftidBfl-t-5 x- * fcUEjE-j- 
52t#3l 1 IdEtt©^ V* v 5 ^ y hGft^B. 
[ at 5 3 wisi* - h y y 5?5*- * 3B«#a* s , 8 
»*WiEtt^»*StfHI#JJIl 7>£4© 1 ldB«© 
-f^v^y hEftSB. 



(2) 

2 

MytX-hy «/i?Z&fe+Z>mm j 7-9 b> 4V9 

y MB***? Kld^ y? *tt«ei"5W 
* h y y >y b , PPJS'Jx'- * L T BuBBi^ y K 
Sr*Jffl1-5$iJ»#ai 5rfilxfc^ V* 5?» y hEftSB 
ld:fc^T\ 

IME-f h y y^©EB*«te*fAS*vO*5'> 

iS©*ft«»*0*JE«f L<C*e>IMfti-S*- h y y ^ 
jo f-^EIt^aSrflliLi/t^y^^y HEMS*. 
[*WOl¥»4lllW] 
[000 1] 

[0 0 0 2] 

Id J; 9 *f V ^ 5:iP/E LT / X/v^ a rfiSrqtffl 
$*5«E^7 Ki, dcDE^y Kld^ V^$rtt^i" 
ifcfcO'f^^SrilX^Lfc-r^^^-hy r^^itt 
v^3„ r©i5W>!!'*- h y 5'v'li > E&8BMT? 
S»X«©Ufc»«»d«|j«$JxTV»T, ifi***IRo-C 

«Jld«ft*^tt<Ci|«»flEEa#a*f*»**Td;*vfc^ 

D ° D «efe JM*»d «t5— y ^ ft<0^- a >-|d J; 

so s^tid^-t^swe. -r>-i!'«S'{>L<ttEflk^s 

y^*Srtt»fc»a-C#6J:5ld«j«*ixTV^. 
[0 0 0 3] 

y KSr^r+y yv'Id^SSttfll-cat'f+ItT, 

- h y y v^ro^idi •? Pnaufi-^pi y7-l-y*#f<Dm\ 
mfrb4y9<om&&*'&ti\\,x4y9*>—Yy v>y<F> 

*- h y yv^ld^^ixTV^^ y7%\zWr%*r-9 

J: 5 tt*»-eR«H\ ^ y-=y^ld«tl5-f y^*s?^& 

m^-y Y\z*A<D^7t>mALXm\tfT^mbt£Z<. 
E^y Kld«AUfc**©iT«:#aii-5fci!>»dtt. 
S*T#ft<0'f>'^$rE^--y KtaiBS-frT'f 

^li-Y y*#- h y y v s co^>-^^i:?r{||||dffa-t-5 
so - tR#5^y?v?xy hEfik^gSrffi^-t-Srfe 
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(3) 

3 

[0 0 04] 

■[WB*#*i-5fc»ro¥a] zvxotefflmzmmt 

#ft»**v, St-TVy v^y ME^y Kfc-f V* «rtt 
EE®-*;/ K*W»-f5W»*«£***.fc-fi'*$>3: 
^ffifc IE® #atcfc DftftSfr, *felWE-f vy#- h 

w»#a*. «s©aAai*. *fci4inrE-r>'y-#-h 

if-^t. IWB*-hy yt?f-^E«#afc*«ft* 

y ^©atfeWwSsasft-o^t'ri'yjt/- h y yi>© 

-O'^aWcga-fS'r-^ttrttiKUTirE'fV;?*- 20 

h y ys?oEii¥ao'r v^aafcHi-s^-^sr^iE 

[0005] 

hy ^K&jSLT^V^VTTVilfcfiT-©^^ 
[0 0 0 6] 30 

^ _ * 2 nenjBijsi^ 4 a > s> gstufcfes v * * 

[0 0 0 7] ®5I4, 1 ll*g$ $ ftfc 2 O 

OsOtlJ- b y y^6, 7©{5Jft;i»-;fr©^©±l];S s 

mcwzbz, *«vr-x2<Dmuir5mmai, ® 

>?*-b ] J y'SXtolMtxj vf- 1 c, m^-y y 
-^^^-fyfBC, tiy-^y K7 V--^? 

7©^ KS^SB E. C E )&SEIE S *VC 1^5. 

[0 0 0 8] H 2 14. v 5 * y haaE»» 

T, ^'f Sv^yPhgSr^LTKft*- * 1 0£$K so 



4 

Zh1t**V y'y\ 1U4, ±EKmi£-f5fW^y£ 
iRgLfc'f V^*- h y y^6 #7— -r^&nxsg 
Lfc:#7 — r>-y#- M s-^7Srfttt-fa*;vyi 2 
iWBjfcSJV ^fcTffilwH'S-fy^^- hy i/-^6, 7 
vy-©#E«r*tf5E»"»y Kl SjJMRtf feivc 

[ 0 0 0 9 ] y y S? 1 1 tt, 7 V**s-y'>\<>T--fl\< 

y Kl 3 fcglMfg # L fc 9, ffc-fy^ 
— h y y 5? 6 , 7 ©E1S#ai©iifg*swtgfc1»fi!t$^ 

[0010] #fP^B«fctt. -Eft^y K 1 3 fcy y - 
= Vy*i-5^y-=vy*7*w-Kl Eft^yKl 
3*%±LX4>?<D%[.t&$:V5±-t5bbi>\z^ ifiyf 

7 frEttl-SfltiS 5 £^1". 
[00111H3I1, 7*y s/^^ V^*- h y j/v?6 t 
b y y^7©-Hi£MS:^1-t>©-efc 
ot, §1831, 4 Kr^^^S:iR§LT±BSr^«:3 
2. 4 2fcJ:9»Jt*ixri^5 Q >f>-^(±, fflg3 1, 

Tl^, §323 1, 4 1 ©HEffi K 14, ^!) y*s\ 1© 
*/Wy*l 2»C«*$ixfci:#'f V^ft^f2 1> 2 2 t 
a-l" -yy-m&u 3 3,4 3 mt&ztt, 
g|S3 1 , 4 1 ©HftlSl;: 141182$ 5 0^@^$^x 

[0 0 1 2] @SSSfi5 014, EI4 (a) , (b) Ktf 
LtzZvlZjyy-J}- b9 y5?6. 7fcaWJtbilfcfc 

tsffitftswc E®sse©*- h y yvtifrfi 2 

(C^$HfcS^2 4 (@5) tcay^^h^t 
51*5 1. 5 2*51^ tfc«ffifcl4*3H*:E« 
fS5 3^r^-fe^nI^^$JxT^a„ 

[0013] *mtot&to¥&5 3 »4, m^wics^x.^r 

Sr#5t-fafc*©^y T/w#^- s *-hyi/^6, 7© 

^*-hy y ^6. 7ost«i§ift« st/E^atw^ 
[0014] bi 6 (4. nkomw&m 1 5 ©-ittsw* 

/Ttt©-CfcoT, CPU6 0, RAM 6 1 , ROM6 
*-7x-*6 4$r^LT*^. htSEESixTl^. R 

AM6H4, CPU6 i©y-^^^ey i LxfiSfgL. 
Ka/'S^^a 6 5 J: 0 Rffi Lfe.-f > y h y y *J 
6. 7©7 f -^Sr-BtWtc:t&«ft-t-5^5r^^, ffcR 
OM6 2(4, mffl-7°ny'7J>.Z&jititZ>{&. V-irt* 
y Ict&ijft^tlfc-Oy*- h y yi?6. 7©r-?Sr£> 
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[00 15] -iV?1)-Yy yVlfcm^fkS 6f±, #^ 
>?#-hy y5?6, 7 ©EBSJR 5 0 
&*ift:WE5-l Sr^UT«a$H5 2ooM«WHK 

[0 0 16] £©J:$fclf!ja*ih,fcS«HU 
©NlflJx-^KS^T^iy KffiSb#S6 7 lC«t 
^•y Kl afcKftft^fcUiaLT^^iBfcBfca**, 

*s»^$jxfc»&fcr±, v^fEfb^a 6 8 1 J: (J *V 

[0 0 17] aSc*5, 9tt, 
ffiU-f y^-P!»tSM^$Ji-C*»b*«©»T*ttaSr^T-t- 

[0 0 18] *fcr©J:5fc«J«*afc*lto»fP*ia 

-n v w@©«ag^-7^ROM6 2»wjiig$-a-fc')'>' 

^*-hJ>y^6, 7©-fy^t!:RAM6lCIS 
ttiU (El 8 (a) ld*5»t5(D) , SfcWi'**- h y y 
v>6, 7©Ett3M8:5 3'd»b-<>'^^fflftW7 !f -^SrB5 

at (B 8 (a) te*ii*a(D) . w#*rjfctti-5. 
[0019] &&©;&*, 

n) . — h y j/-^6, 7©Ett#a5 3©^f 

(B8 (a) fcfcttS®) . *fc#Wcj$CT-f V** 
-hy-yv>6, 7©E1t^»5 3t*MrtSnTl^tt© 

[0 0 2 0] Eftgg*fl:ORAM6 1 W^^ttffli 
**Lta- fX^(y91i—yy j/i?6, 7 ©£»£{£ 

[0021] >f^^a**jppeiiicaL7t*T?*)* 

HJL (*xs/7 ^) , ^y?*-hy7^6 > 7#g 
HtTi-5 h) „ 

[0 0 2 2] ROM6 2fc*»a*tTlr**'f&'*iiy8* 



(4) 

5 

|0 0 2 3l Stt-f ^*#-hy 5^6. 7«-/|)7/V 
V?*-H)yi?6 v 7©->y 7/l-fl-§-i£Jt$&U > 

y7/u#*is-iWstM-k:tt Uf?7 y) . ^fy 
**-hyyS?6, 7©»«j»-Cfc5i:2W*rU SBE-f 
^*-F!l^6, 7©^Vy-{£ffli:i:ROM6 2 Ic 
io feiJrt$HT^5-< V^ftfflfttSrJtKL, ROM6 2© 
•O^ttJSiO^as^l^fctt Ufy7 s) , R 
OM62©^y^H^y^-h^yv!6 1 7 CD 
Ett*»5 3fc|BSU-C«ft*.5 Ufy7 /V) m 
8 (a) fcfctfS®, ©) . 

[0 0 2 4] ftjs» ±£^7^7" (y) SrHtT-tSEttF 

B"?#fc»£-l;:»±, -fy^iy KSrfftjp LTJWS©;*.^ 
5-7 (y) 7iS (h) fctUh-tSi, R0M6 2©SSffl 

[0025] ;©J:5l:tTROM6 2(!>'f^ttffii 
fciO-fK'**- M yi?6. 7 ©Ett#« 5 3 

triJELfcaHrt. -r^*-FJyye, 7©Ett# 
a5 3©->y7/w#-§-iW , >'y-ftffii:i:£RAM6 1 t 
ROM6 2ifclKSi-a (7f?7 „ ROM 6 2 
14. <>oH4^7-?A (H18 (b) ) 
30 RAM6 1 5rS*UT*sii$tifcSlS'('^^*- h 
y y^e! 7KHi-5f f -^DSr*|ftf*. 
[0 0 2 6] -tUTVy 7;w#ta5I4-3t^5*»b'f 
>-^*-h!>y^6, 7^X»$Hfct>Ot*IJWrUT^ 
i7 7^?:*y|:t5 {XTrf 9) . 4- 

■Cfe5^S*»Sr«lffiL Ur^7 =) , -O^jc^K 

**-hy?5?6, 7©^m&{£1- (^fy7 *) . 
[0 0 2 7] ^>^a**5EP«IJIC®Lfcft-Cfc5 

[0 0 2 8] y y-^l l $r^-^ 

■y brv^ffitti-C»»S-&TE»^y K 1 3 ^^-^ y f 

1 8 \z x 0 tt± u #>5«»#a 6 8 let 9 

h 1 7 0ft9IA J| Hft9l*mtrlMmLT. % 
tfSHTt^ESk^y Kl 3 coy X/u»^»y Xyug^co 
ffi^*W=t, <<>*13-V y 7-^6, 7(D-rV;?feg^ 
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SMJS*. «MW8*©*fctt, lEgk^ y K 1 3Jc?t«$ 
s/ 6 . 7 ©*j|&£ J: 9 Eflt'v y K 1 3 IcgA L fcSUS 

[ o o 2 9 J fcaa,. ±aoniifisjtr*j^Ttt, -fy?* 
- h si ?i?0¥WttE1t*ft5 3lwfeiirt$H-Cv^7 f - 
W^ltls*:* ******* 3 fc LTV VM*. -Y 

hy y^coiSEtft^fcf-as'^-rsiSJwLTt 

•y^^f I C«$tit^ y;7* - h y 

ICROM6 2lz.mM£lktc'{^?li-b!) y'y&s 7© 
■i >^i£ffl JkSrR AM 6 1 (^Ktti L (H8 (a) fcfctf 
5®) » Sfc-f^tf-hy yi?6, 7©Ett*a53 

fab-ot&%m<o7—!?$:mmL an 8 (a) »c*5»t 

5(D) , H#fcJfc8H-5. 

[0030] &&©&*. -S-faaaiutt Ufyy 
o) , -r^^-hy ^©^ttsais^as 3©-y 
hy 5^6, 7<n%Ltt\-f®m*'(>? i) 

LXJ^tU-by *;i?6* 7 ©E«#a5 3 KfeM L 
Uf!// ^) . -f^A- hy r^6, 7 0E«* 
3©^ V^ffiffil:SrRAM6 1 Uf? 
7" =) (B9 8 (a) (C*3t^5®) . DT 
<ff*#-h!Jyi?6, 7©Ett#»5 3fcftlA3;h.T 
t^IOf-i', W*.tf3BH' V**- hy yv?6, 7 

[00 3 1] EiiWftORAM6 1 

[oo3 2] ^^ai^Biay^aLfcft-cfesifr&fc 
(^•yf h) , -r^*- h y yv^. 7#£&$ 

*UT;J-l'£fc-oT^5i&£fctt, £»S/— fr-^&UfT 
+3 (^yT* ^) . 
[0 0 3 3 J ROM6 2ICfe«A$^T^5'l'>^ 

n) , ^yy^-hy 7<omi\m&i'(>' 
3fctt*w-a UfyT* y) . 

[0 0 3 4] SK'CV^*- h y 7©i/!)7;K 

y^*-hy >-^6, 7©ixy 7A4H*i*JfcttL, f 

?2-hyyi>6, 7©Wg#T*$iJ|!WrL, Stt'f 
h y y-^6, 7 0M>'?{£ffli:tROM6 2C 



♦Mrt*HTV^S-l'^tt«*4S:JfcttL, ROM6 2© 

OM6 2(D-i'>'^^l:§rxfyy^- h j) 7© 
!Ett#I£5 3(C*E&LT§&;L5 (^fyT* ([21 
8(a) fcjBltS®, ©) . 

[0 0 3 5] tits. llZ^fyy (y) SrHfrtSEltiF 

BT#fc«£fc»4. ^V^y K£r£^LTJ£A&©*T 
y^" (?) 7bW m Srt±-t*5i» ROM6 2®iffl 

[0 0 3 6] r©J;5t-LTROM6 2©-r>7ftffl* 
fc*9'f>'**— h!J yS>8, 7 ©El|#a 5 3 fcftlft 
**tTV^5'f^{6ffl*, SW&RfcJSX-Cte©?*-* 
UfcapTC*, ■< *- h y y v 5 6 , 7©Kt§# 
© 5 3©'>!i7/V#fi^y^^ti:4rRAM6 1 t 
ROM6 2 tldSSisH-S (^xyT* 9) „ ROM6 2 
20 14, t-oirtSv^-^A (HI 8 (b) ) Z&mtZ- 
RAM6 1 &SlfiLTtej£$;Jtfc3tfE.«ri'*#- h 
yyv^6, 7lcS§-r5y ? -^D?r»ii9 ) Jl-S. 
[0 0 3 7] -t tT->y7/V#-§-^)ioTV>5^b-1' 

>^*-hyy^6, 7#x***vfct©i!|9Wffi,r« 

!*7 7 y^Sr^-Vfc-fS (^Ty7" #) „ Sbfc, 

T*> 3 til L Ufy7" *) . -fy?ivK 

^*-hyy-^6, 7©^»Sr(S-f- UfyT - ^) . 
so [0 0 3 8] 'T>'^a*^TOJIc3gLfcft-C l *3 5 
-Y h y r^ft7 7 y^O^TttSrtt 

iilL Uf77* h) , -f^a-hy y^J5ft$tU 

[0 0 3 9] rciatWKitirl. ID-©-<vy*-h 

[0 040] <e*i, ±i6©3Bt«fc*jv^-cttlE»SS»c 
40 K»»fcffiffl$ixfc'r>^©ft Wy^ffifi) 4:E1S 

^$tuT^5-<^^fttt-)t-Cfe5*»f>, *-hyyi^ 

1"5 rtliMfc 5. 
[0 04 1] 

[^8»]©X!i*] »WUfcJ:5t**Wlc*JV^T 
fix flMS©iS:AetjL *fcl4W>^*- h y y^JftK 

ftica«»#*iiTv»5'ri'^*- hy y^©e»#a 

so jt#flE©*- h y s/^r-;?ffiJg#ajc»i^$HT^5 
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*#R©-f ^^S*lcH1-5r-^4rtfiEi-5 J; 5 let 

0SL\*rBJk-J-<5 r i So 

[0 1 ] #3gW<D-r v YW&*kW.v>-%Wm: 

^-f0-C*>3. 

[0 2] W±««OEPg||««Ko^T*i-H-C*)5. 
[0 3] El (a) , (b) fi, *ive*tW±»jtfcttffl 

h y HJ£0!l£jiH-E|-efc3. 

[04] 0 (a) . (b) fi, -t^-eHIDi^^^*- 



h y V >-{: 



[0 5] m±.%m!mm^yy?4y?-b- by y s?tr 



70 

[06] **W©-JWfcflfrjSf^ny*BI"C*>5. 
[07] H±£B<Ott{t®rt. ZM^tifMy**- 

[08] 0 (a) , (b) tt s *JvPJxRI±KlllCl3tf 
5 -<>- * Sftlc <f-9 ©»h*«S8)fcjjrj-B|-e 

[09] l^±^sotb^cort s -o^^-sy y^oss 
11 

6. 7 4 >J vi? 

11 

13 Eft^yK 

1 5 mimsc 

17 sKVT'n.^yf. 
5 0 

5 1,52 MM 
5 3 ¥*#Ktt4Mfc 

p mas*^*?- 



[01] 



[02] 





[05] 



[04] 

(a) (b) 

so ,so 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: _ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



